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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a stable photoconductive material which bas 
chargeability not degradable by repeated use without detriment to its high sensitivity by using a 
titanylphthalocyanine crystal giving a specified X-ray diffraction spectrum. 
SOLUTION: This titanylphthalocyanine (TiOPc) crystal has the max. diffraction peak at 27,2** 
and the lowest-angle-side diffraction peak at T.S** as diffraction peaks (±0.2° ) of Bragg 
angles 29 with the characteristic X-ray (wavelength of 1.514 &angst;) of CuKa TiOPc 
synthesized without using titanium halide is preferable. The TiOPc crystal is preferably prepared 
by subjecting an amorphous TiOPc having the max. diffration peak at 7.0° -7.5° as a 
diffraction peak (±0.2° ) of Bragg angle 29 with characteristic X-ray (wavelength of 1.514 
&angst;) of CuKa to crystal transformation with an organic solvent in the presence of water. 
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[00 9 9] mmsim^m^^m^m^^mat. mm 

[0 10 0] */c. £>llt^^i:TTSttiS5>^^^»fflL 

^)=f>. d^yru-h, 73iy^->»ig, jKy*-3}?^ 

y f =/w:?'^y— ;K ^ y f =yW*/U-7— # yt*= 

[0 10 1] ^fc, 3^:l6Mlct3^^T«^^^>^rom^^^iii 

5-1 0 0 MmSgt-rsr 
[0 10 2] *^Bg<7)®)tf^lCi3I.^Ttt?t^^S (3 

7) 4't::Wii^^L"<y y;/^J^^ABUTt J:i\ "IM 
~3 0Mft%Sgd5ii^X-fo5o W"<y V-^ffJi: LT 



••■(xvi) 

^wffifflStiife^Wili^fLT, o~i 

[0 10 3] m^mtftmi-mmmf& (33) os-g-t^o 

5T i OP c^ife«:^)ig1't^:5>i(Lfc^5t*;i5ffiffi-e# 

m.^. ^m-riz.t\:iX'DXMmx^^o $t,fc. 
-(•^tLxhi.<.. s^mzmmx^^. sfc. .i^-mizi. 

[0104] 'tfsmmmt uTti. ^ti^m^tissi^ (3 

^1 (3 5) xmiftcf^mmm^m^Lxm^'^xhx 

«fflT-#5o 'f^mmmi 0 oa*spt;i*ti-2.si^5i^!fe 
«wft»± 5 ~ 4 0 L < , m.^^xk^n<om. 

ttO~l 9 0*»$B*5^if*L<. ^f>tc:»4L<tt5 0 

~i 5 os»a5T-fe5, m^^^^w. 

m^X'^ So *S®3tS«)l^eil. 5 ~ 1 0 0 /I rngS 
[0 10 5] *«?^ro®3tm'tJVNT»4. 

(3 1) tm%m (s#^i^g<>L<»4«?^ii4s) t 

tc*f \^ximnm<om^mfi^xhi>^ t tm^ r 
j^y y /i-K-f h y !> 

fli. T;W^5' K-;<7 5:^«fli, 3i7K:5r->«jli^, ZJ5c 
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mt:^^. mt-(>i^<^ j^^-cm^-c% i>^&mt¥B(D 

[0 10 6] r jxt(^T5ltgHffliS©^3tSt-*J(t5 

^J^%ffiffli-5rttTt5. rote. *is?gtc*iit5 
7K!Jv?7:^v'!j (x^y u:^) ^o^a^fe^s i 

Oi. SnOi, Ti02. I TO. C e O.^WiltSiK)*: 10 

WK^fi 0 ~ 5 m;iiSS^-Cfc5. 
[0 10 7] *^PjO^)t<^|Ct5l,NT»±. ^itSiSaro 

tti|^tLTttABS«J!i. ACSWfli. rtUV-fi^-f 

yr^K-f^K, jKyr^yw—h, j}^yTy-'i';^/w* 20 

jKy:/^^:^, :<Ky:/^u>'v^u-7;J'u— jKy 
d?y 31— x/i'^/w^v. d^y ^i^j^-w:/, 
;Ky3i^U':/xu7;5'- h, sKy-i' ? K, T y 
fli, ^y^f^yu-^:^^:^. ^Kyytafuv. #y7i^ 
U'>:^^->K. 7Ky;^yi'*v. 73fy;?.^wv. AS:^ 

mmmfhfi^. umsiat^(Di^. m&n\t^f^± 

SI, -^y =>->«8g±;J;t;trtLe>0<»flH-K<k^i5'>'. 30 

«©s«ffi>6s««sti,5. ti)i^mm(om^i±o. i~ 

1 0MmS«ASii^TS)5. £il±«tS*»fC^E^?| 
lgf^*at'TJgfi£Lfca -C. a - S i CJiif^*P©*f 
UTffll^Sr t!i)?T-t5. 
[01081 *^l^<7?®3t^^^^:t;^^TH@3tS (m?^ii 

Wl^ifife^t LT^V^2>, wtte>«Bli:LTJ±. ^Ky 40 
y^7-yK jKy t'=iyi':/5^7— sKy t'-/UTyl'3 

0. 0 5~2|/mSS*SSST-fo5. 

[0 10 9] -itz, ^wMizis\,-xn. mmm^(D^m 
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[Olio] U) y=^^—f^%\t^% 

;K n-;^-^:?xv'/i'-3- (4* -t K 

2, 2' -p'^L'V-K';^- (4->f^>'l'-6- t 
^/U^iZ-zW) . 2. 2' -pt^n^-f;^- (4- 
:t^yb-6- t-:/f^>'W7 3:/'— yU) , 4. 4 * -f-;*- 

4. 4' -r/f^yxi^tr;^- O-^f^/u-e- t-y 
, 1, 1. 3-hyy^- (2-^f-/W 

-4- t Kn^->- 5- t -z/^/U^JL^/P) 

1. 3, 5- hy ;<5^/U-2, 4. 6-hy;^ (3, 5 
- v^- t -Zf'J-/^- 4 - 1 Kd ^•>"<i^i^/i') ^i^if 
V. •rhy=^>^- [;<5^W'>'-3- (3' , 5' -'y- 

K";^ [3. 3' -tr;^ (4* -tKt3#-> 

-3' -t-yf^7l'7i=:/U).y5^y .y^Ti^S/ K] 
y 3— >'V'Ji;^X/l', I- =J 7 a: D — 

[0 111] (b) ^^^^a^-uvv^T?:^!® 

7x1^. N, N* -v'- s e c -y^>'U- p-7ai-U 
i^v/TS^^v N-7ai— /U-N- s e c-:?'^/^-p- 
73l=^'^^^;'T5 N, N* -i^-^yyoe/P-p 
-73i=.U'>'v;?T 5^ V, N. N' -v'^f'/W-N. N' 

t -:/'9^yl'-p-73:— U-Vv'T? 
[0 112] {c) Kndf-y 

2. 5-v?- t-:i-i'^yl'W Kadf/i', 2, S-v? 
Kx •>/W^'f K D y V, 2 - iX/WN-r K o ^ / 

2- Kx v'/l'- 5-^ n nxN-r Kn^y V. 2 - t 
-:i-^^yV'-5-p«^/WN^ Kn:^y 2- (2-^ 

[0 113], (d) 

v>7t>yvU-3, 3' -^;i-v?7'af:t^- v?;^x 
Tyyp-3. 3' -'}-:i'i^-faTd:itr:^—V, i^xh7x 
■>/l'-3, 3' -'r:^\^^^\^-^^-Y^^ 

[0 114] (e) ^mm\t^mm 

h y 7i=/u*>^7-f hy (y=/i'73i=i/u) 

7^v, hy {i^y ~/i^y ^-jX') iSr^^y^>. hV^ 

Uv?yW*;^7^ V. hy (2, 4-v;y^A7 3./'^r 
[0 115] #Uc:^T'#5W2lJ?Ji: UT. 0i|^»fT 

(a) y pFUJB 

y y 7i-/i'. y h y ui^/i-. u-^rnhv 
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[0 116] (b) y^/i^m=^:^T^i^^'^mm 

y9M^yi^^fy^^ :7^^/^g^v^ai^yU', :7^'yvK>?>ry 

[0117] ( c ) >'g^3i;^xyu^Wffl»J 
[0 118] (d) BgJK®^-ffiS^:i^;^x/u^pIfflSJ 

•t/'<iX>g&v?-2-:3^ h:3ri^^f-/K ^^^i^^^i/:^ 

[01191 ( e ) mm^7^'r)v^%^ 

[0120] ( f ) :t=3f v^S^;<7^/v^ pJ^^J 
T-trf-zU y v^y — zi^g^y ^/i^. Tir y i/y — /ug^y 

3i>s^hyy^/u^o 

[0 1 2 1 1 (g) :n;K:3S^iypim^J 

Ty>fi[>^^/K :J^#+v';^xTy V^xS/yK :3i7K=^r 40 
i/J^rry vS;e'i^5^yK ^?K:^C/>^xT y r^g^-Ov^ 

v'-.^^-y-fc K n :7 yi-B^v^x i^yi-^o 
[0 12 2] (h) ILmTJ\-zi^J\^=i^7.v';V%uimM 

=2-yUv?-oy3i- hy^n^u-v^ 
y z2^,Wy- 2 -r«^5"yi-y5"7- h^o 

[0123] ( i ) ^mm-^mm 
y h=^^>:^S{kfliKsy^yi-«o 

[0 124] (j) ^V=^y^y'f\^M-^mm 50 
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^Kyy'Dfc-uz/Tv^-^— TKy yph^UVir/N'-ir- 

/Ky j:;^xyv, Tir^yWk^Jf y:n;<-ry^^o 
[0 12 5] (k) y./i^t-^y^^mmi^ 
p - hybai>;^yU;J^>T ^ o - t>yW:3;>'-XyV7f;^^T 
^ K. p- h7W:2^V-:^yU3}^>'3i^yi^T? K. o- Kyv-^ 
>';^yi>7j^>'x^ybZ^ K. hyV3i^^::<ywjj^:/-N-:3^^ 

[0 12 6] (1) 9:j^>mmmi^ 

^^e^hyy^yK Tir^yu^^oiv^h y >^^yK Ti? 
^yui^a:^/g^ h y - 2 -3^f^yU^:^^'>yP, Tii'^/i-9=^ 

yi^- n-:t9 f'yuxiyyi-^o 

[0 12 7] (m) 

9 — y:r:=L/U^ $|55>7K^.i$' — 7 31 nyU, V^a f^y^?, 2 
-ri hDv;^:7iii:::iyK v?y ::^yU■:^ >^ iJ' y T tTin^V' 

g^y f-y^^o 

[0 12 8] ^m\mmx-^^mmt lt^. 0a;ttf£ji 

y^. (£fi^^y^^i->^^o 

(b) sns)5mmt^^ 

y^^j^m. ^')y^^>m. /^v^^^>g!. y^xryv 

(c) BgKg^T^ h^mt^^ 

(d) :3i;^xyu^{t:^^ 
flafiSg^oigSiTyw^i— yu^;^xyw. JiiJKg^<^#ffiTyw^ 
-yi^aix-ryK fllflSK^y i/y 3-yu:ii;^xy^^o 

(e) ryv::i-yw^{L'8^^ 

ir^yuzyu=3— /u^ p^x7 y y^T/u^'— yK ^^u:^^ 
yn— y^ ;Ky :ii^uv^y 3— yK sKy^y-iro— yu 

(f) ^JS^^ttA. 

;^xTy>g&^. ;^xTy >g&;t7 -^A. y^^T^yy^ 
K/^yi>A. :^xTy Vffijp&yuv'iji., ;^xTy>-g&s 
f&. >^xTy :/g^-7i/4^iy!>A#, 

(g) ^^!7 5/^;^ 

(h) ^fOte 

i/y =i->{b^i^. ^y^^k^i^^. 

[0 12 9] ^m\zm\x'^^^9tmcm\h ut«. 

(a) ^y/y^L/y^ 
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2-t Kadfv'^y>/7a:/>', 2, Kndrv' 
-O/^i/^', 2, 2' , 4- MJ t Kn^->'<>>' 

yznyy^ 2, 2'. 4. 4' -t' h Kci:^r->--iv 

y^i/y. 2, 2' -i^t KDdri/-4-y 

(b) 1J--'W->U— 
^s^/Vf-ZWv'L — 2. 4--:>- t 

(c) '<:^VHJTy--'Vm 10 
(2' -t Ko:^rv'7i-/u) -iVl/hyry— -/K 

(2' -t Ko:Jlri/-5' -p«^/W7:e=^/1') ^Vv' h 
yrZ-zK (2' -t KD=3f->'-5* -3.^/U73i=- 
/W) 'Oi/h !JTi/-/K (2' -tKo^v—S' - 

(d) ^Tyr^yu-hm 

2-->Ty- 3, 3 -v^^i^yl'T^ U 
yf">'U-2-;&>'U;)?^ hdrv'-3- (/<7;< 
7^' y I — h^, 20 

(e) (^R^MS) 

=-y>ri\' (2, 2' -'?^;ff;x (4 - t rJ'f^/l') 7 

(f) HALS {\iy^~V7%y) 

(2. 2, 6. 6-7-Vy:^f-A'-A-\;^^)'^ 

/V) -fe/N'-Jr-h, K';^ (1, 2. 2. 6. 6 '^^ 

=f-jV-A-\i'^^)'y)\d -kyN'-^-h. 1- [2- {3- 

(3, t--;/=}-Ji\-- V^^'yy 3L=-jV) 30 

f :^-=/W;a-drv') ai^/u] -4- {3- (3. 5- 
v^- t-/^^/l'-4-t Kn:Sr>7i=/l') f 
yi';*-=^r>') -2, 2, 6. 6 -x h 7 p'^yH^ y v^:^. 
8 — t:^v'/i'-7. 7. 9, 9— r ^7P«f■/^-3-;^- 
^f•/^-l, 3. 8-HJTif;^fn [4. 5] 
*V-2, 4- -:^:^>'. A-^y^/-< JV:i-^i/-2, 
2. 6. 6-r h7;<f^/Wf'<y v»^„ 

10 13 01 jJ:J^@ffiSrfflt^T*«?««)m^¥S:&j£* 

(owmx'h^. (1) o^fflfrfi. leiw. ^ 
(2) , ffitt^^^— (3) . 

(4) . m^m%n (s) . a^^^-;/ h (6) . 

mi^^-v^i' (7) . m-^^-'y^ (1 0) , 
^-'y^ (11). 5>Stm (12). i^^)-=.>{fm^ 
^— (1 3) , vr-rfy'y (14). ^ y-::^^ 

^y^-v (1 5) m<r>^=^-y \-t^um.^Kx\>^i>^ 

i?;^hD-7 (8) (1) Jret^^Hfcife 

^« (9) \:.\■m■^■^mx^v-f-m-u^^■^i\.^. tie 
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[0 13 1] E14(l*J^^T. ^3t«c (1) 

fcS, ^Jt{^ (1) »t K7i^^OJg:i^Sr^bTV>5;4^ 

+ (3) . e?fllF^-V'-v?Y (7) .mM- 

(1 0) . ^M'f-^-'y^ (1 1) . ^ y- 
(13) f-»±, ='DhD>', ;^3o 
h n V. (y y 5/ K • 7.7— Y • ^-v—v? 

+) . SmD-7^$&*ti-5;ii*PO^S:iSfflv>f)n 

[0 13 21 ifc. Hfe^^aj (5) . ^m^vy 

(2) ^rojtilSt-ti. ikitn. 9y^7.y-y7y-f. ^^ 

(LED) , (LD) . :3iu.j? 

4^ 5/ -fey ;^ (EL) /<cif'©^3t!^±«Srffli.^srti)5-e 
=^^y^)^f-. ^^SMlSky 

[0 13 31 m^^^S'h (6) iCiiJ. 

(1) ±\z.^^^Mzvr-\i. (9) 

±m'^^'^^f\'i>t>^-^X'i±fi< . (D 

-■fy'y (1 4) t5j:tJ?yu-K (l 5) {'if), 

ii^i'j^^^ix-s. ^'y--:^^^f±. ^^)-=-y^^7 
->fc•^tT'^T^^^^pi^5r t fcfc«5. ^' y-^^^^^T'^i'lc: 
(47r-y7->. ■^^yy-rfy'y^W^h-tiiik'^n 
t><D:i5ffl^^eJJ^S. m^¥X^)tm:iiE (A) ^tttrJfe 
L, m'm,itk'<iftb^. m%'fmMk.\z.\ifE. (:») 
»m?g«*sjgfig$tt5. rii.Sr:ft (iE) Sttroh-^— 

*fciE (A) ^i^4©^^-T•mfe1-i^^^. ^i}m<m% 

[0 13 41 @5iC{±. *|8?^(Ci5tt^^X7'ci-fe;^ 
<OSijO0J^,Ti1-, ®3t^^ (2 1) «»Stt3t^$(^±<c# 

%(r)yiUWS{7.^^ Vfi^%:^^^i-^~ji'y^o'y7~ 

m.^^^mi)mm^hitm^mi!)-hfj:iii<r>X'$ji9 . m 

m^-y (22a) . (22b) (CiO^ft^h., ^« 

s (2 3) {cj;^>^m, 3tai (2 4) tcisesSst. a 
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tfe mm-^) , »m« (2 5) ^fflv^sfe^. 

(2 6) iza^^ ])-=^>ymm^. -if^'y (27) k 

J:5i'y-=:v^^, JtaS (2 8) I^J:5l^«:S5i?'9igL 
tT^tfcttS. 05t*5»r^Tf4. (2 1) (^Hr 

«)*g-tt5S:j^«c:i5g^ttT-fc5) t^fefifftcfljii ») y— 

[0135] E113, 014 {ctt, ;*:^M^c^i^^T^m 

^-fo ^mfflSPW (3 8) i5®)tfl:fcSftl!tL<lliffS 

(7) , m:^■f■^-'y^^ "^i^i-^—'y^. ^y-^i^v 

:/S(F^ir-i?-y (13) *SiBS^?ttx ^dKo^-, 

n hn:/, Hi^^mS (y y K- • ^^^-i? 

^-) , ffi=«cI-7SrM^6^:•r5^*pro^^;45ffi^^fei^ 

t-ctfJ. ^^«-^^7^r^6«1-•5rt:4S^llT-3a««JT-*> 20 
[0 13 6] ei±Oia^Lfc«^^K7'n-fe;^tt. 

f*:{WJ:!5^' y-=:^^'WS3t*rff5i-oTU>S;4^ mil 

[0137] -15. %mMJ-Wii.. ^S3t. ^ y V 

[0138] J: ^ /j*|IW«>®feJgfiK#^S 

«r^A/fc'lowiga (SBo^d) X-*>5o :/Dirx^*-hy 
(1 6) »±. *«tt3tJf(^±{Cil$£(^X||Il]ST;^^i5' h 

fc ® )tl e) 5 1 ©Tfe 5 . 
[0 13 9] 
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[0140] [^^'-/I'^^OV'T::^:^©-^^] *-f, 

[-g-J«fi^Jl~6. Sl^JtiS^^^J 1 , 2] 1, S-v'-r 
^y^ry^l^Ky >2 9. 2 gt:^A^:t^7>'20 0ml 
SriS^U ^^miiST-e^^'=!?i»xh7:;'h^->K2 
0. 4g^jgT1-2>o ?BTi^7^. ^^irl^i 8 CC^T- 

#?aL. stSiaft^i 7 ot;~i s {)X:<Dm\c^htti^ 

0'Croii*T-^fHlift}f^Lyhmi£iiL, ffif^^=^/l'7^P 
v'T=i:^Sr#fc. )|flf^^'=>'l'7^'u->T=:^S-2 011^» 

g «rS 7 2 0 g liSA 4 Nprsm*^?: 

[0 14 1] #lbixfc^^'-/U7^Dv'T=>^S«&* 

XiSW^ : Cu, «JE : 5 0 k V, «a£ : 3 0mA, ^ 
: 2° it^mm : 3' ~4 0° , I^^S : 

2# 

[0 14 2] XHIhIJt^'^^' h/VA^f), Ste^dflCOf- 
:}'fi[Sfi.U^2 8. 6° <Of-:i'^a[<7)2 7. 2° <Of- 

h/V'Sr'<— VttjESr?T*V\ 2 7. 2" ^0^2 
8. 6' ^ixi:M^m\^itmi^X 

i". <CiJ, ■^mmi--6RXfit^^^miy 2T'(^§«$ 

tLfcSf^^oxlllilJf^-J^' h/w^SS-Bi OfOTt-r 
i>K -g-E£fisji~6(0;^'<^ h/uflfiirA/i'l^-Tit'^'O 
fc*, •g-fi£0!l4-r'{^SJLfcffiiisfifefB<^)Xi||[HlJf^'<i? h 

fcSipl-ifearoxlllH)^;^-:^}' h/i'5ria9<rM:|5^fi£0i|2 
T-^S$tvfcMf4^fB<^XilHs3«f;^-<^ h/w*®l 0»r 

[0 14 3] 

[«7l 



(33) 



63 



#51 2001-19871 
64 









28.6* o tr — ^ fiftJ^CO 
27.2' <Dtr-^S3lftfC 






7 . 


3" 


7.2 


2 




7 . 


3" 


8 . O 


3 




7 . 


3* 


6 . 6 






7 . 


3° 


5 . 8 


^^ms 




7 . 


3* 


8 . 2 




1.1.2- ^ y^nam^i' 


7 . 


3" 


7.4 






6 . 


9' 


7 2.4 






7 . 


5* 


4 4. 9 



[0144] [Jtl5-&fi£f>l3] #M¥l-2 9 9 8 7 4 
j^i^l gSrsKUaig^U-V^^y =— >'1'5 0 glCjDXL. 10 

[0 14 5] [Jte5-g-^0!l4] #M¥3- 2 6 9 0 6 4 

J^^fel gSr-Y:d-i'^^;!kl 0 g t ^' ayl^xi^-if > i 
gf^S^^SE't^T'l^rB^jtj* (5 0TC) L^^, 

It. 

[0 14 6] [JtiS-g-^^JS] #P¥2-8 2 5 

7 5ml i:n.W&-^ L, g^^gETT-Eil^k^^ > 2 . 
2ml^jgTi-5. jgTJilTm, #>er fc: 2 0 Q-C^T-^ 
fiU 5J£:«a«Sr2 0 o'C~2 2 o'C«or^tc«*,/j:isp> 

/ -/I'T-ftElft}^ ^? I:: 8 0 t:rolSi*T-jg:|iliJfe?^ L 

[0 14 71 [ttU^^^ 6] #§88864-1 70 6 6 
t>*3. aSTiOPc5Sa5Sr*ISlOg2iU=^y3^^^ 



:/^!; =j-/u5 g K^'y-f v^-{c-c 1 0 0 

t), 1 Ol^P^^B^B^^ittSSrff/iofco wtLSr-f^vS^ 

20 [0 14 8] [it$J^fi£«»J7] #l¥m2 7 8 2 7 6 5^ 

*>. o-^^'D-:^^ HJ/W2 0. 4^35. mmt^^> 

7. 6gi5Sr=^y y >5 0SP'f'-T?2 0 Ot:iC-C2^rBWDSi 

JK N. N-v>^f^yw*yWA7 5 KTifcjtmv e;ilib. 
it^'y=i-9~^J'.7 9y3'yT--y (TiOPc) Sr^ 
fc, :i<7)^^'=/U7^ p VT = >'2|3J$: 5'C(^9 8%^ 
K4 ogprol^tci'^L-fo^JSL. ^oS-a-ife-^)^ 1 ^ 

^«SrHa«if Lfc:4 0 0«|Jro7k*'1'fc, .^o<«)i:a 
^r-^S-THF 1 0 0S|J+T-iK)5^raai$Srtf'!cv\ ?) 

[01491 a±OJttSi-&R!t^ 3-7 UtffiipFig 

40 «18Lfc, i^*?rS8j;i^-f. 
[0 150] 
[«8] 
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28.6" 65 1^—^56^0 27.2* CD 




7 . S** 


2 0. 5 




9. 6^^ 


11.6 




7. 5*^ 


14.3 




7.3*«aU7.6'*fc 


11.7 




7. 5* 


6 . 5 



[01 



51] 
^1 



ittn-^^m 8,9] -^^m 1 x-nitmn 



Bg61-239248 ^>ZiSIC|EeoM:f4^fa t P^JC 



h/t-^ia 1 2 {ii^-fo ig 1 1 

^/^(::t3V^T«, iS^lflflfc?. 3't7. 5'co2o* 

10153] {|ll6fl«7~l 2*Jj:tJ!Jt|5E«»Jl 0~1 
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